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1. Introduction. The Production module in ERP systems and the specificity of its implementation 
ERP type integrated information systems are conceived to shape the entire business flux of a company. By 
means of dedicated modules Bradford, 2010, Fotache et al., 2010, they cover the entire economic activity of the 
company. In the specific case of a company with production activities Stefan et al.,2008, the activity that 
generates the need for inputs into the system (with both value and informational characteristics) is 
unequivocally that: production. In a knowledge-based economy Kirby and Cox, 2006, during the practice of 
new implementations Zarei and Naeli, 2010, Eckartz et al., 2009, Méxas et al., 2013, also including the authors 
of this article, it was observed that the specificity of implementation in a production firm was given by the 
manner in which the production management was organized.  
All ERP systems, including Microsoft Dynamics NAV or SAP (to mention only two of the most important 
competitors), have specific modules covering all business requirements. But still, a question arises: why do 
major customizations need to be made into the production module, for every new ERP implementation? 
We believe that the means of organizing, taking over old modules from previous systems and mirroring the 
manufacturing process are particular issues for each company. We can mention from our own experience 
significant negative aspects of the previous legacy production management: 
a) Manually launched production, 
b) Production tracking was done solely in Excel spreadsheets, 
c) Technological discipline analyses (framing into technological normalized deviations) were 
done long after production completion - approximately 3 weeks after, 
d) Cost analysis applications were belatedly supplied with production specific data, only after 
concluding the accounting material and financial balances, so as to settle the data from each production line 
and workshop with the production expenses. 
These would be the major shortcomings of the earlier informational system (only partly automated) at the 
time when it was decided to acquire a modern ERP system. We mentioned only certain aspects referring to the 
production activity, because in the last implementation at a cosmetics company, all other economic activities 
(acquisitions, sales, accounting, human resources etc.) were covered by disparate applications that 
communicated via a data server. 
A crucial issue in the case of this implementation was that the standard production model (Cronus) offered 
by Microsoft Dynamics NAV, was tailored for the assembly industry. Generally, we can consider two kinds of 
manufacturing industries: 
A. Assembly industry - where a final product can be decomposed into all parts, parts that can be 
identified as such - and 
B. Process industry - where raw materials are mixed together, then physicochemical reactions 
occur, and the completed product encompasses them all. In order to determine its composition, a product 
cannot be pulled back into the raw components, in the amounts and physicochemical properties that can 
were entered; only laboratory tests could reveal these. 
Noticeably, the cosmetics industry is a branch of the chemical industry and a good exponent of the process 
industry model. Therefore, we believe that it was an important challenge in the effort to modify and customize 
the Production module of Microsoft Dynamics NAV so as to meet the requirements of process industry's 
production management. 
2. Production in the Process Industry  
The main features of the process industry compared to the assembly industry (previously defined in the 
article) are the existence of two principal production phases Reú 2010, 2011, namely:  
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• Preparation phase - whose main results are mainly semi-fabricated liquid products, based on 
physicochemical reactions. This phase gives a certain specificity to the process industry and also has atypical 
request for the ERP systems' Production module. 
• Packaging phase - could be commonly assimilated in a large proportion to the assembly industry. This 
was the main reason the beneficiary accepted several existent functions in Microsoft Dynamics NAV's 
Production module as basis for the implementation. 
The specificity of the preparation phase is offered by the particular way to deal with technological losses. As 
we all know, an industrial production process means also assuming a certain amount of losses specific to each 
production unit, as they are directly correlated with the high level of automation in the company. The 
elimination or at least the reduction of the losses are constant concerns for the production management teams. 
The ways in which these two phases reflect themselves in the specific records of technological discipline 
verifications are fundamentally different. In order to understand the difference, we should explain first the 
manners to construe technological losses in the packaging phase. These represent semi-fabricated measures or 
wrappings extra added to the product unit consumption, in order to obtain one unit of finished product. In other 
words, these additional added measures neutralize the deficiencies in the packaging process. 
In the case of preparation, raw materials are placed in fixed capacity equipment, which are usually sealed, so 
that the required physicochemical processes could take place; therefore, there cannot be added any further 
materials to cover the losses subsequent to boiling or adhesion to containers walls. The technological losses in 
the preparation phase have meaning only for the semi-fabricated liquid: they decrease the resulted amount from 
the total amount of raw materials initially placed in the equipment. 
2.1. Essential developments in the Production module in order to meet the requirements of the process industry 
The main development directions aimed to reflect the business processes of the preparation phase. Therefore, 
certain modification were made in the recipe lines data table (BOM Line), where a new field was entered for the 
preparation losses, while the existing field from Rabat% table remained to be used for the packaging phase' 
losses.  Another question arose: why was this structural modification necessary, since it could cause 
impediments for the ERP system future upgrading? The answer was given by the different treatment of 
technological losses in the preparation phase comparing to the packaging phase - matters discussed in the 
previous paragraphs. 
Supplementary developments in the production area referred to the creation of new specific reports Reú, 
2011, such as:  
• Situations regarding the technological discipline, with results filtered for certain deviation margins that 
were user-defined - according to the requirements expressed by the Board;  
• Several reports to reflect the necessary personnel / sections / workshops for the planned production to 
be launched in the next month / quarter / year - as required by the Production Manager. 
In order to offer a glimpse of the dimension of the new key developments, we mention the fact that only for 
the Production module there were created over 50 new reports, some for daily use, others for monthly / 
quarterly / annually use or were customized on request.  
Furthermore, for a simpler organization of the Production module, its menu was divided in two submenus, 
for the two main production activities: Production - Planning; Production - Execution. Previous or newly 
created reports were reallocated to these two new menus, thus enriching them with new facilities. It is important 
to mention that the Microsoft Dynamics NAV version, which was supplied by a company partner, covered the 
requirements of the packaging phase, requiring only slight customizations to meet the characteristics of 
production activities.  
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As for the specifications in the technological process of product recipe and preparation, things were 
relatively different and took about explicit developments related to the process industry, so eventually all 
Production module's functions were accepted by the client company. 
The success of the implementation resulted in the following benefits: 
• Automatic sales forecasting and transforming them into production orders (distinctive for the two 
technological phases); 
• Possibility to use "standard cost" instead of the average cost weighted with the inventory value; 
• Entering daily production reports, in batches, rather than the threshold of consumption data - which 
was operated at the end of each month; 
• Opportunity to analyze the technological discipline (framing into the technological consumption 
standards) at any time; 
• Prerequisites for implementing optimization algorithms for optimal economical batches - at production 
launches; 
• Ability to generate supply requirements for the two phases, preparation and packaging, which is 
particularly beneficial because acquisition inspectors are focused on either raw materials or packaging; 
• Real time inventory management by operating daily production reports, which reflect both achieved 
production and the related raw materials and packaging materials; 
• Provide real-time production cost items for cost analysis; 
• Create prerequisites necessary to develop an equipment maintenance module.  
Microsoft Dynamics NAV offered a "Works" menu in which teams can handle the repairs and the materials 
they used, but it lacked integration with production capacities: equipment involved directly in production, 
selected equipment for specific production orders  necessary to the daily production reports. 
When looking at the major deficiencies of production management within the old informational system, 
mentioned at the beginning of this article, and compare them with the new ERP system, we can state that all 
noted deficiencies were removed. After few years since the implementation, every new computerized 
requirement in the management of the industrial production was dearly accomplished due to the new tailored 
Production module.  
Obviously, as in any implementation, new business processes arose in the ERP system, which were 
harmonized with those of ISO 9001/2005 Quality Manual, and there have been new opportunities to connect 
with other systems. One such opportunity is presented in the next sections. 
2.2. Data migration 
One of the biggest challenges faced by the implementation team of a new computer system is to acquire data 
from existing catalogs managed by legacy software applications still in execution. In Fig. 1 we present our 
approach to this matter.  
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Fig.1. Data migration process 
Some of the decisive issues encountered and their solutions are described in the following paragraphs. 
Problem no.1 
What were the data that deserved to be transferred and not directly entered in the new system?  
In any ERP implementation, tables selection and preparation are central choices for the migration success. 
The new system would always be richer in validation rules, which obviously, data from the old system were not 
able to totally meet and, often, the meaning of certain fields in the old tables might not have an exact equivalent. 
As a consequence, an important question arises: Should we import the legacy data and take effort to enrich them 
so as to get in the new tables as native data to the new system, or should we reintroduce them directly into the 
new system using specific screens and procedures, thus ensuring all the new required consistency? 
The large amount of legacy data describing the manufacturing recipes led, of course, to the decision to 
migrate them in Microsoft Dynamic NAV new tables, but not in a directly manner. For example, a line of 
creams could have 10 recipe versions, all of them with up to 28 constituents in the preparation stage, with over 
10 assembled materials in the packing stage, for hundreds records in the manufacturing portfolio.  It took an 
intermediate stage which we called "data enrichment", meaning that at this stage we added new attributes and 
data in the old system records so as to match the expectations of the new system. 
The significant effort, in terms of work and time, proved to be valuable. After data migration, fewer 
interventions were needed on new tables because most errors were consistent so that it was all corrected at once 
and the migration was resumed. 
The main disadvantage assumed by the implementation team was determined by the data-ports acquisition of 
data, which bypassed the validation rules not directly specified in the tables but were included in the data 
input/registration procedures. Thus, a number of validations were disabled in order to fill the tables and were 
reactivated at the end of the migration. Inherently, there were cases of data inconsistency, but the effort to 
address these issues was considerably lower than the direct input of all existent information. 
Problem no.2 
When should the implementation team initiate the data migration? 
Data migration timing is essential for a successful implementation. Let's not forget that the old software 
systems continue to run and update the operational tables in parallel with the implementation of the new system. 
Especially for large-scale deployments, such as ERP implementations, data "images" must be "frozen" at the 
same time for all business processes. The beginning of a year is usually chosen for that matter, since is preceded 
by holidays, when the company does not operate, with hardly changing data. At the same time, the end of the 
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calendar year coincides with the end of the accounting year, which offers in handy all the accounting documents 
and balances for corroboration with the data migration accuracy.  
Problem no.3 
How can we check data consistency and accuracy after the migration to the new system? 
We mentioned before that beginning of a year is typically chosen for migration. The strongest argument is 
that the calendar year coincides with the end of the accounting year, and thus the implementation team has all 
the accounting documents and balances. On December 31st, the old system generates the balances, while the 
new one on January, 1st. Year-end balances must match the beginning of year balances. 
It is important to mention the ease to generate Data-ports to and from Microsoft Dynamics NAV, which 
reduced the data migration stress to a minimum level. 
3. The ERP - PCS connection 
3.1. Necessities and specific issues 
Based on their specific modules, the ERP systems cover the entire economic activity of a company. In the 
attempt to automate to the maximum the input/output operations towards and from the information system, with 
the aim of maximizing its performance, ERP enters in connection with the software specific to several dedicated 
terminals ( e.g. bar code readers, PDA, etc.). The ERP systems offer the managerial activity the entire support 
needed to carry out specific processing, based on definite means:  
• Information dematerialization,  
• Transposing the information into digital format,  
• EDI (Electronic Document Interchange) utilization systems on a large scale, etc.  
At the same time, if, for the modules which manage the purchasing or sales activities there exist electronic 
terminals which, through their software  generate data under a  digital format which are taken over by the ERP 
system through the data port zone, for the production activity the ERP generally stops at the border of the 
production process itself. That is the data supplied by the system are not utilized directly in the production 
process, but they are materialized in specific documents, set at the disposal of the operators in the manufacturing 
sphere. Thus, these human operators will offer the input data for the ERP regarding the evolution and result of 
the production process. We do not debate in this article the degree of trustworthiness and consistence of these 
data provided by the human operators, but we just notice the fact that the data are already ”filtered” before 
becoming input into the system. 
If during the delivery activity, the introduction of bar code readers has contributed to the automation of the 
process and rendered it possible to optimize the process, for the monitoring of the production process, the ERP 
(Enterprise Resources Planning) – PCS (Process Computer Systems) inter-connectivity is much more difficult 
to achieve. 
In order to point out the necessity of collecting the data from the manufacturing zone under a digital format it 
is necessary first of all to see which might be the expectations (necessities) that an integrated information 
system has from the manufacturing zone. We will refer in what comes, strictly, to the production modules 
within an ERP. In the process of recording in the system the information pertaining to the production achieved, 
the ERPs manage both the launching into manufacturing and the progress of manufacturing, as well as  
recording its finality. Irrespective of the information flux it manages for the shaping and leading of these 
processes, the automatism of the system is interrupted by the necessity of introducing some of the data 
manually. In the case of production, the typical example is the production report. This document, which, in 
management accounting,  is a supporting document for the recording of the achieved production, on the one 
hand, considered as an entry in the inventory, and on the other hand, the same document (the production report), 
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has the role of recording the consumption (outgoing) of  raw stock and materials, associated to the declared 
production Res, 2010. The role played by the human operator is shown in Fig. 2. 
 
 
Fig. 2. ERP manual data input for production highlighting 
An optimum data flux is obtained when the necessary information for the production launch become 
effective commands for the equipment that participate in the production process. The associated consumption is 
physically substantiated through the raw materials and matters quantities utilized in the process, and are 
supplied under a digital format, directly into the information system (Fig. 3). 
 
Fig. 3. ERP real-time connection to the production process 
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How can this desideratum be achieved? By means of the automation of the manufacturing process and its 
computerized monitoring. 
How is computerized monitoring of the manufacturing process achieved? By means of utilizing PCS. 
Thus, we have succeeded in connecting, from the point of view of the necessities, the ERP and the PCS 
systems. 
3.2. The technical and economic dual character of the equipment involved in production automation 
The equipment involved in the automation of a technological process may be  industrial robots, machine-
tools with numerical command (CN), centers of computerized processing, while in the case of the assembling 
industry, or for the process industry (chemical, food, pharmaceutical, cosmetics branches) there may be 
equipment endowed with electronic dispensers, electronic flow-meters, electronic scales, etc. 
All these facilities and equipment receive commands under a digital format and the effect of these commands 
is the execution of an action. That action has a dual effect: a technological one, by carrying out a physical action 
(for example batching)  and an economical one, by recording the quantities of raw materials, materials, fuel, 
energy, etc. released into the technological process or by weighing (recording the quantity of) the manufactured 
products.  
That collection of records (batching, weighing, etc.) supplied by the automated (computerized) devices in the 
productive sphere is difficult to achieve due to the high specificity of the equipment involved in the automation 
of production. For that reason, in the booklet introducing an ERP, we will not find, usually, modules for 
connection to other software dedicated to the production automation. 
In order to achieve that inter-connectivity, an information solutions market was developed especially for PCS 
– ERP interfacing, or for PCS – other software systems. Essentially, it constitutes a real benefit for the 
consistence and trustworthiness of the data in an ERP. Some of the benefits would be briefly, the following: 
1) Increasing the speed of processing the information regarding the development of the 
manufacturing process through doing away with the entering of data into the system by human operators. 
2) Maximum of accuracy (depending on the technical tolerance of the automating equipments) in 
recording the consumption pertaining to the production achieved. This accuracy will hold valuable effects 
in the judicious management of stocks. 
3) Checking if technological discipline is observed in real time, and not ”post factum”, on 
closing down the entire manufacturing order. The possible deviation from the consumption technological 
norms can be highlighted from the very first moment, intervention being possible by applying the necessary 
corrections to the manufacturing process parameters. 
4) Supplying dependable information, in real time, in order to carry through the economic 
efficiency determination. 
5) Increasing the degree of accuracy with regard to the data offered by the ERP to the systems 
assisting the decisions or Business Intelligence. 
4. Conclusion  
In present day society, when economic efficiency constitutes the prevailing indicator which establishes the 
difference among the commercial enterprises pursuing a manufacturing activity and not only, automating and 
monitoring the manufacturing process may lead to reaching the strategic objectives of the company and 
implicitly to reaching the estimated profit share. 
Considering the specific elements presented in this article of the implementation of an ERP Production 
module in a cosmetics company (from the process industry), we could summarize the following conclusions: 
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• If the ERP computer integrated solution covered specific requirements of the production activity (for 
the packaging phase) through its standard module, then the preparation phase could be development based on 
the article's ideas; 
• If there was a considerable amount of data that needed to be transferred in the new system, then the 
migration methodology we described could be efficiently applied, after pondering all the possible advantages 
and disadvantages; 
• With regard to the ERP- PCS connection, we recommend a strong collaboration between technology 
engineers and computer specialists at the time of retrofitting the production lines. This brings forward new 
opportunities offered by the latest technologies, added value to both involved parties while also providing sound 
basis for credible, real time validated information. This high quality information could offer the premises for the 
implementation of a decision support system, which, in relation to the new ERP system, may possibly lead to a 
top Business Intelligence solution.  
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